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ABSTRACT 


A  FIELD  STUDY  OF  RIFLE  AIMING  STEADINESS  AND 
SERIAL  REACTION  PERFORMANCE  AS  AFFECTED  BY 
THERMAL  STRESS  AND  ACTIVITY 


OBJECT 

Two  aspects  of  psychomotor  behavior,  rifle  aiming  steadiness  and 
serial  reaction  performance,  were  studied  under  conditions  of  cold 
stress  (at  Fort  Churchill,  Canada)  and  heat  stress  (at  Yuma,  Arisona) 
in  combination  with  certain  exercises  in  order  to  determine  die  effects 
of  such  stresses  upon  skills  which  are  involved  in  military  duties. 

RESULTS 


Short  duration  activity  (push-ups)  in  the  cold  resulted  in  a  signifi¬ 
cant  increase  in  horizontal  tremor.  A  2 -hour  forced  march  in  low 
ambient  temperatures  resulted  in  increased  tremor  in  both  the  hori¬ 
zontal  and  vertical  dimensions.  Heat  stress  and  exercise  during  heat 
exposure  had  no  apparent  effect  on  rifle  aiming  steadiness.  Serial 
reaction  time  and  errors  were  not  affected  by  heat  stress  or  cold 
stress,  although  possible  decremental  effects  which  did  occur  may 
have  been  masked  by  learning  effects  in  this  study. 

CONCLUSIONS 

The  differential  effects  of  various  types  of  activity  upon  horizontal 
and  vertical  tremor  probably  are  a  result  of  the  particular  muscle 
groups  involved  in  the  exercises  and  the  way  in  which  a  rifle  is  held. 
Serial  reaction  performance  of  the  type  used  in  this  study  perhaps  is 
not  sufficiently  complex  to  be  disturbed  by  the  environmental  stresses 
used  here. 

RECOMMENDATIONS 

Further  research  on  the  effects  of  environmental  extremes  upon 
human  behavior  is  indicated.  A  modification  of  the  serial  reaction 
test  used  here  should  be  designed  and  tested  in  various  ambient  temperatures. 
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A  FIELD  STUDY  OF  RIFLE  AIMING  STEADINESS  AND 
SERIAL  REACTION  PERFORMANCE  AS  AFFECTED  BY 
THERMAL  STRESS  AND  ACTIVITY 

L  INTRODUCTION 

Two  aspects  of  psychomotor  behavior,  rifle  aiming  steadiness  and 
serial  reaction  time,  were  selected  for  study  under  2  extremes  of 
environmental  stress,  the  severe  cold  encountered  at  Fort  Churchill, 
Manitoba,  Canada,  and  the  dry  heat  found  at  Yuma  Test  Station,  Yuma, 
Arixona.  These  2  aspects  of  behavior  were  selected  on  die  basis  of 
their  relevancy  for  currently  existing  psychophysiological  problems 
in  the  armed  forces.  Rifle  aiming  steadiness,  insofar  as  it  affects 
marksmanship,  has  been  a  recurring  problem  in  the  army  for  many 
years.  The  effects  of  environmental  extremes  on  this  type  of  behavior 
apparently  have  not  been  investigated  previously  although  Blair  (1) 
investigated  steadiness  primarily  as  a  function  of  drug  intake  in  an 
arctic  situation. 


The  second  task  selected  for  this  study,  serial  reaction  time, 
represents  a  type  of  fairly  complex  behavior  which  has  parallels  in 
the  operation  of  several  kinds  of  equipment.  The  subject  is  required 
to  make  a  series  of  discriminations,  each  followed  by  appropriate 
motor  responses,  and  is  asked  to  do  this  as  quickly  and  accurately 
as  possible.  If  environmental  extremes  affect  the  speed  or  accuracy  of 
such  performance,  the  effects  should  be  known  so  that  they  may  be 
compensated  for  in  training  procedures  or  in  adjustments  of  the  work 
load  imposed  upon  the  operator  exposed  to  such  stresses. 

II.  EXPERIMENTAL 


The  apparatus  used  in  these  studies  was  designed  to  meet  the 
rigors  of  field  experimentation,  to  withstand  extremes  of  temperature 
and  to  allow  frequent  and  reliable  calibration.  In  some  cases  no  com  - 
mercial  equipment  met  these  requirements  and  various  components 
were  constructed  in  the  laboratory. 

A.  Subjects 


The  subjects  used  in  these  studies  were  male  draftees  end 
enlistees  who  volunteered  for  test  team  activities.  Their  ages  ranged 
from  18  to  35  years.  Ten  of  the  subjects  served  at  Yuma  and  Churchill. 
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B.  Apparatus 

1.  Rifle  Aiming  Steadiness  Teat 

The  apparatua  for  the  rifle  aiming  eteadineee  teat  (Fig.  1) 
conaiated  of  a  pair  of  Baldwin -Lima -Hamilton  SR -4  strain  gagea 
mounted  on  aluminum  bars  (18  cm  long)  attached  to  the  muasle  of  ah 
M- 1  rifle.  The  assembly  weighed  69  gm,  or  1. 6%  of  the  total  weight 
(4246  gm)  of  the  unloaded  M-l  rifle  without  aling.  Subjects  reported 
that  the  "feel"  of  the  rifle  was  not  noticeably  different  from  an  unmodi¬ 
fied  rifle. 


FIG.  I  BLOCK  DIAGRAM  OF  COMPONENTS  OF  RIFLE  AIMING 
STEADINESS  APPARATUS 

The  strain  gages  were  activated  by  the  Inertia  of  the 
aluminum  bars;  as  the  rifle  moved  slightly  because  of  unsteadiness  on 
the  part  of  the  subject,  die  gages  were  stretched  or  compressed  suf¬ 
ficiently  to  give  a  readable  signal.  It  should  be  emphasised  that  the 
rifle  was  attached  in  no  way  to  any  external  apparatus,  except  through 
a  highly  flexible  cable  leading  to  the  recording  system,  mad  that  die 
rifle  aiming  situation  was  identical  with  normal  usage  of  a  rifle  except 
for  the  slight  additional  weight  at  the  musslc.  One  strain  gage  was 
placed  in  die  horisontal  and  one  in  the  vertical  plhne,  thus  providing  a 
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measure  of  tremor  in  2  dimensions.  The  strain  gages  were  fed  into 
a  2 -channel  Sanborn  Poly-Viso  Recorder  containing  2  strain  gage 
amplifiers.  Vertical  and  horiuontal  movements  were  recorded  sepa¬ 
rately  on  paper  tape.  The  output  from  the  pen  motors  also  was  led  to 
a  pair  of  integrators  controlled  by  an  electronic  timer.  The  integrators 
(Fig.  2)  were  modified  versions  of  the  circuit  described  by  Ford  (2). 
The  output  of  the  Integrator  was  read  as  a  charge  on  a  capacitor  by  an 
RCA  Senior  Volt-Ohmyst  with  an  input  impedance  of  11  megohms.  The 
time  during  which  toe  integration  of  toe  records  occurred  was  marked 
on  the  Sanborn  tapes  by  a  signal  marker  and  was  recorded  to  the 
nearest  .  01  second  by  an  experimenter  reading  a  Standard  Electric 
Timer. 


FIG.  2.  INTEGRATOR  USED  IN  THIS  STUDY;  M00IFIE0  FROM  FORD  (2) 
2.  Serial  Reaction  Test 


The  apparatus  for  the  serial  reaction  test  was  constructed 
from  standard  components  in  the  laboratory.  It  consisted  of  a  set  of 
4  brass  plates,  3  inches  by  3  inches,  mounted  on  a  board.  Over  each 
brass  plate  was  a  light  in  a  Jewelled  socket.  The  subject  held  a  stylus 
made  of  a  length  of  one -eighth  inch  brass  rod  inserted  into  a  1  inch 
wooden  dowel  9.  73  inches  long.  The  braes  red  protruded  1. 73  taefces  j 
from  toe  end  of  the  dowel.  The  plates,  lights  and  stylus  were  coteieetsd 
to  a  programming  and  scoring  unit  which  controlled  the  sequence 
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of  lights  appearing  on  the  board*  scored  the  total  time  required  to 
respond  to  49  stimulus  presentations  and  recorded  the  number  of  errors 
made  by  the  subject. 

The  programmer  contained  2  different  pre -determined 
random  orders  of  presentation  of  the  lights,  wired  into  an  Automatic 
Electric  Stepping  Switch.  Additional  banks  of  the  stepping  switch  con¬ 
tained  a  counting  circuit  which  registered  on  a  Gorrell  and  Gorrell 
impulse  counter,  the  total  number  of  contacts  between  stylus  and  plates. 
The  subject's  task  was  self  -paced.  He  was  instructed  tc  tap  the  plate 
over  which  a  light  appeared.  The  tapping  of  the  proper  plate  turned 
off  the  light  over  that  plate  and  turned  on  a  light  over  another  plate. 

One  trial  consisted  of  49  such  stimulus  presentations  and  responses. 

The  total  time  (from  the  time  the  first  light  was  turned  on  until  the 
last  light  was  turned  off)  was  recorded  together  with  the  total  number 
of  taps  made  by  the  subject.  No  record  was  made  of  the  direction  of 
errors. 


C.  Methods  and  Procedure 


1.  Rifle  Aiming  Steadiness  Test 

a.  Cold  Stress  Study  at  Churchill  -  Fourteen  subjects 
were  given  pre-test  measures  in  the  rifle  aiming  steadiness  test.  The 
pre-test  measures  were  made  in  a  normally  heated  building  during  a 
morning  session,  approximately  2  hours  after  breakfast  and  following 
a  1  -hour  rest  period  during  which  the  subjects  were  allowed  to  sit 
down,  read  or  play  card  games  and  converse  freely.  The  subjects 
were  asked  to  aim  at  a  disc  target  from  a  standing  position  and  to  hold 
their  aim  until  told  to  relax.  Recordings  were  started  approximately 
one  second  after  the  subject  was  told  to  hold  his  aim  and  were  con¬ 
tinued  for  approximately  7  seconds.  Two  trials  were  recorded  for 
each  subject  under  each  of  the  conditions.  In  both  trials  die  horizontal 
and  vertical  error  was  recorded  and  integrated  separately. 

In  the  afternoon  following  the  pre-test  measures  die 
subjects  were  asked  individually  to  exercise  vigorously  by  performing 
15  push-ups  in  rhythm  to  a  rapid  count.  The  exercises  were  performed 
in  a  temperature  of  -25°  F  to  -30°  F  with  wind  chill  factors  ranging  from 
1900  to  2130  C/m^/hr.  As  soon  as  each  subject  completed  the  required 
number  of  push-ups  he  was  given  2  trials  on  the  rifle  aiming  steadiness 
test  ina  room  which  was  at  approximately  die  same  temperature.  The 
2  trials  required  about  25  seconds  to 'perform. 
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Th«  following  day  the  14  subjects  ware  given  a  forced 
march  of  2  hours'  duration  at  120  paces  /minute  in  an  environment  of 
-42°  F  to  -35°F  with  windchill  factor  s  varying  from  I960  to  2050  C/m^/hr. 
As  each  subject  completed  his  2 -hour  march  he  was  re -tested  on  the 
rifle  aiming  steadiness  apparatus  as  described  above.  The  subjects  in 
all  the  above  procedures  were  dressed  in  full  arctic  gear,  except  that 
when  they  were  told  to  pick  up  the  rifle  their  mittens  were  removed. 

b.  Heat  Stress  Study  at  Yuma  -  Twelve  subjects  were 
given  pre-test  measures  as  described  above.  Three  experimental 
treatments  were  then  administered;  a  series  of  push-ups,  a  series  of 
squat -thrusts,  and  a  forced  march  of  3  hours'  duration,  each  followed 
immediately  by  measurements  on  the  steadiness  apparatus.  The  ac¬ 
tivities  were  conducted  outdoors  in  temperatures  ranging  from  +97.2° F 
to  +111.  2°  F.  The  subjects  were  dressed  in  issue  fatigue  clothing 
with  sun  helmets.  During  the  forced  march,  which  was  done  at  die 
rate  of  120  paces/minute,  subjects  were  allowed  to  stop  for  5  minutes 
each  hour  in  order  to  drink  water. 

2.  Serial  Reaction  Test 

a.  Cold  Stress  Study  -  Twelve  subjects  were  exposed  in 
a  counterbalanced  order  to  3  levels  of  cold  stress:  normal  indoor 
temperature  (+70°  F),  cold  shielded  from  die  wind  (-15°  F  to  -24°  F), 
and  outdoor  exposure  (-17°  F  to  -25°  F  with  windchill  factors  ranging 
from  1400  to  1910  C/m^/hr).  The  exposure  to  cold  environment  lasted 
for  one  hour  after  which  the  subjects  were  tested  on  the  serial  reaction 
apparatus  while  the  cold  exposure  continued.  The  subjects  had  been 
instructed  in  the  task  previously.  They  were  told  to  work  rapidly  but 
to  make  as  few  errors  as  possible.  On  another  day  subjects  performed 
squat -thrusts  to  a  rapid  count  until  they  were  exhausted.  The  exercises 
were  performed  in  temperatures  of  +8°  F  to  +13°  F  with  windchill 
factors  ranging  from  1310  to  1490  C/mZ/hr.  Immediately  following 
the  fatiguing  exercises,  the  subjects  were  re -tested  on  die  serial  re¬ 
action  apparatus. 

b.  Heat  Stress  Study  -  Fourteen  subjects  were  given 
pre-test  measures  in  an  airconditioned  building  at  +75°  F.  Subjects 
then  performed  push-ups  for  approximately  30  seconds  and  squat- 
thrusts  for  approximately  120  seconds,  separately  and  in  counter¬ 
balanced  order.  The  exercises  were  conducted  in  environmental 
temperatures  ranging  from  +96. 1°  F  to  +104.  5°  F*  As  soon  M  the 
exercises  were  completed  the  subjects  performed  the  serial  reaction 
task  in  approximately  the  same  environmental  temperature  outdoors. 


5 


in.  RESULTS 


A.  Rifle  Aiming  StondiMM 

Th«  effect*  of  thermal  end  fatigue  stress  upon  rifle  aiming 
steadiness  are  shown  in  Figure  3.  Short  duration  activity  (push-up*) 
in  the  cold  resulted  in  a  significant  (P  < .  01)  increase  in  horiaontal 
tremor,  but  produced  no  significant  (P<.80)  changes  in  vertical 
tremor.  The  tremor  resulting  from  a  2  -hour  forced  march  in  die  cold 
was  increased  significantly  over  pre-test  measures  in  both  the  hori¬ 
aontal  (P  <.  001)  and  vertical  (P  <.  02)  dimensions.  Under  the  heat 
stress  condition  no  Significant  differences  appeared  as  a  result  of  short 
duration  exercise  or  a  forced  march. 


FIG. 3  RIFLE  AIMMG  STEADINESS  DURING  FATIGUE  ANQ  THERMAL  STRESS. 

PRE:  pretest  noesuro*.  PIT.  following  pushups.  F:  following  forced  march. 

ST:  following  squat  thrusts. 

B.  Serial  Reaction 

The  mean  time  scores  for  each  condition  of  the  serial  reaction 
test  are  shown  in  Figure  4.  No  significant  differences  were  found 
between  the  3  levels  of  low  temperature  stress  hut  die  time  score  for 
the  fatigue  condition  was  significantly  lees  (F  <.  01)  Hum  the  scores  for 
die  thermal  stress  conditions.  Similarly,  no  significant  differences 
were  found  between  the  pre-test,  squat -thrust  and  push-up  measures 
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performed  in  the  hoot,  although  the  post-test  score  was  significantly 
different  from  the  pre-test  (P  <.  02)  and  the  exercise  conditions  CP  <.01). 


COLO  STRESS  HEAT  STRESS 

Mr  T- 


ENVIRONMENTAL  ANO  FATIGUE  CONDITIONS 

FIG.  4  MEAN  TIME  REQUIRED  FOR  SERIAL  REACTION 
TEST  FOR  EACH  ENVIRONMENTAL  ANO  FATIGUE 
CONDITION 


No  systematic  variations  were  found  in  the  error  scores  for 
the  various  conditions  (Fig*  5). 


COLO  STRESS  HEAT  STRESS 
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EMVftONMEMTAL  MR)  FATIGUE  CONDITIONS 

FIG.  5  MEAN  ERROR  SCORE  IN  SERIAL  REACTION  TEST 
FOR  EACH  ENVIRONMENTAL  ANO  FATIGUE  CON¬ 
DITION 
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IV.  DISCUSSION  AND  CONCLUSIONS 


Rifle  aiming  steadiness  appears  to  be  affected  by  both  short  du¬ 
ration  exercise  and  a  2 -hour  march  in  low  temperatures.  The  increased 
tremor  under  cold  stress  conditions  noted  in  this  study  is  a  decrease 
in  steadiness,  not  the  result  of  shivering.  Subjects  were  observed 
carefully  during  the  experiments  in  order  to  detect  any  indications  of 
shivering.  Records  of  shivering  subjects  not  taking  part  in  die  experi¬ 
ment  were  examined;  the  record  of  shivering  is  entirely  different  in 
wave  form  and  amplitude  from  the  low-amplitude  tremor  observed 
here.  The  differential  amount  of  tremor  in  the  horisontal  and  vertical 
dimensions  probably  was  an  effect  of  the  manner  in  which  the  rifle  was 
held.  This  contention  is  supported  by  die  fact  that  push-ups,  which 
fatigue  certain  muscles  of  the  shoulder  girdle  (3),  affect  horisontal 
and  vertical  tremor  differendy.  It  is  possible  that  a  measure  of 
steadiness  using  a  hand-held  stylus,  as  is  traditionally  done,  would 
not  reflect  the  differences  noted  here. 

Rifle  aiming  steadiness  appeared  to  be  unaffected  by  exercise 
during  heat  exposure. 

The  results  of  the  serial  reaction  test  are  difficult  to  interpret 
consistently.  There  was  no  obvious  effect  of  thermal  stress  upon  this 
type  of  behavior,  although  certain  trends  may  be  noted  in  die  data. 

The  very  low  time  score  following  the  fatiguing  exercise  is  anomalous, 
but  is  likely  the  result  of  learning.  The  3  thermal  stress  conditions 
were  administered  in  counterbalanced  order,  but  the  fatiguing  exercise 
was  given  as  the  last  trial  for  each  subject.  Learning  effects,  therefore, 
are  concentrated  in  this  measure  instead  of  being  distributed  as  in  the 
preceding  3  conditions  and  would  tend  to  lower  the  mean  score. 

The  heat  stress  situation  permits  a  partial  evaluation  of  this  ex¬ 
planation,  since  both  pre-test  and  post -test  measures  were  taken. 

There  was  a  significant  difference  between  die  2  sessions  indicating 
the  operation  of  a  learning  factor.  It  is  suggested  that  the  scores  of 
trials  following  exercises  in  the  heat  were  reduced  somewhat  from  their 
true  values  because  of  the  gradual  decline  in  time  required  for  die  task 
as  a  function  of  learning.  If  this  explanation,  which  is  difficult  to  test 
statistically,  is  true,  then  the  effects  of  exercise  under  heat  probably 
would  be  significant. 

It  is  likely  that  the  task  used  in  this  study  was  not  sufficiently 
complex  to  be  disturbed  by  die  rather  mild  stresses  used.  If  die 
choices  in  the  serial  reaction  test  were  increased  to  perhaps  10  or  12, 
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and  if  finar  discriminations  of  die  signals  were  required,  it  is  probable 
that  decrements  in  performance  would  be  noted  more  easily. 

V.  RECOMMENDATIONS 

Further  research  on  the  effects  of  environmental  extremes  upon 
human  behavior  is  indicated.  The  serial  reaction  test  appears  to  have 
promise  for  future  research,  if  the  subject's  task  can  be  made  suf¬ 
ficiently  complex.  It  is  recommended  that  euch  an  apparatus  be  con¬ 
structed  and  tested  in  various  ambient  temperatures. 
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Washington  25,  D.  C 
ATTN:  Chi*#,  Research  &  Development 
Divl  atoii 

DlllitOI 

Armed  Forces  Institute  of  Felhelopy 
Walt or  Reed  Army  Medical  Cantor 
Washington  12,  0.  C. 

Amy  Library 

Room  1A  525.  Hi#  Pont 0*011 

Washington  25,  D.  C 

ATTN:  National  Defense  Roviow 


Copies 

3 


1 


1 


SS&B3  W,„.  M.  Id_l 

Walter  Rood  Amy  Magical  Cantor 
Washington  12,  D.  C 

Oil  of,  Human  Ralaflono  &  Raaaareli  Braneti 
Military  Poraonnol  Management  Div 
Off  I  co  of  tfio  Asst  Chief  of  Staff 
Dsperhnent  of  ilia  Amy 
Room  2C  724,  The  Pentagon 
Washington  25,  D.  C 


Office  Aaat  Chief  of  St  off,  64 

Pep  or  he  ant  of  the  Army 

The  Pentagon 

Waahlngton  25,  D.  C 

ATTN:  Reooorch  &  Development 


Commanding  Officer 

Chemical  Corps  Medical  Laboratorioa 

Army  Chemical  Cantor,  Maryland 

ATTN:  Chief,  Technical  Information  Branch 


Amy  Environmental  Health  Lab 
Building  1235  4 

Amy  Chemical  Cantor,  Maryland 


Commandant 

Marina  Cargo  School  a 
Quant)  co,  Virgin)  a 

ATTN:  Library  &  Record  Section,  MCEG 


1 


2 


1 


1 


1 

1 


ARMY 

Off)  00,  CONARC 
Part  Monroe,  Virginia 

Waiter  H.  Moure und,  Jr.,  Cal  OS 
Office  of  the  Army  Attache,  Bee  35 
U.  S.  Navy  100 
Float  Poet  Office 
Now  Verb,  New  York 

Commanding  General 
Heady arter a,  QM,  RAD  Command 
QMRAD  Canter,  U.  1  Army 
Natick,  Massachusetts 

Commanding  Officer 
Medical  Nutrition  Laboratory 
9937  TU  U.  S.  Amy 
Fitiaimmana  Amy  Hospital 
Denver  7,  Colorado 


Headguartera 

405th  Medical  General  Laboratory 
APO  500,  e/e  Poatmaater 
San  Frond  ace,  California 


Headguartera 
Came  Oetrtek 
Frederick,  Maryland 
ATTN:  Technical  Library 

Sdontiflc  Publicationa  &  Reporta  Office 
QM  Food  &  Container  Inatituta  for  the 
Armed  Forcoa 
1819  Weat  Perilling  Road 
Chicago  9,  lllinoia 

Roaoareh  A  Development  Divlaion 
Office,  Quartermaater  General 
Room  210%  Building  "A" 

Waahlngton  25,  D.  C, 

Armed  Forcoa  Staff  Collage 
Norfolk,  Virginia 

Library,  Quartermaater  School 
Fort  Loo,  Virginia 

Medical  Field  Service  School 
Fort  Sam  Hou  atari.  Texas 

Library,  Amy  War  Collage 
Carlialo  Barrack  a,  Pennaylvania 


Capioa 

1 

2 


3 


2 


NAVY 


U.  S,  Naval  School  of  Aviation  Maddna 
U.  &  Naval  Air  Station 
Panaocola,  Flordia 


Comm  ending  Officer 
Naval  Medical  Roaoareh  Inatituta 
National  Naval  Medical  Center 
Botheade  14,  Maryland 

Chief,  Bureau  of  Medicine  A  Surgery 
Department  of  the  Navy 
Waahington  25,  D.  C. 


Commanding  Officer 

Naval  Medical  Field  Research  Lab 


Camp  Leieunc,  North  Careline 


1 

1 


1 

1 


NAVY 

Commanding  Officer 

U,  S.  Naval  Air  Development  Center 

Johnsville,  Pennsylvania 

ATTN:  Aviation  Medical  Acceleration  Lab 

Officer  in  Charge 
U.  S.  Naval  Modi  cel  Rage  arch  Lab 
U.  S.  Naval  Submarine  Base 
Now  London,  Connecticut 
ATTN:  Librarian 

Special  Aaat  for  Bio  Sdenaes 
Office  of  Navel  Research 
Cbeertmsnt  of  the  Navy 
Washington  2%  0.  C 

Officer  In  Charge 

mi  llaMB  BmBBM)l 
VmVt  ww  iwfii  igpiVMraM 

Navy.  108,  Float  Pest  Office 
Now  York,  New  York 


TO 


CotwRory  (A)  •  Alt  Reports  -  Continu«f 


AIR  FORCE 
Cqmmandont 

USAF  SAmI  of  Aviation  Medicine 
Randolph  Air  Perce  Bom 
Randolph  Hold,  Texas 
ATTNi  Rs  March  Sacra  tori  at 

Comaiflii^Bp 

Ha  Wridit  Air  Development  Can  tar 
Wndit-P  otter  eon  Air  Fordl  Beiif,  Ohio 
ATTN:  Aero  Medical  Laboratory  (WORD) 
Directorate  of  R  a  March 

Director 

Air  Uni varsity  Library 
Maxwell  Air  Farce  Bata,  Alabama 


Capiat 

1 


I 


I 


OTHER  AGENCIES 

Exchange  &  Gift  Division 
Library  af  Congress 
Washington  25,  D.  C. 


Director,  Armed  Forcet  Medical  Library 
7th  Street  &  Independence  Ave,  SW 
Washington  25,  D.  C. 

ATTN:  Acquisitions  Division 


Op  orations  RoMarch  Office 
The  Johns  Hopkins  University 
7 XK)  Connecticut  Ave 
Chevy  Chase,  Maryland 
ATTN:  Librarian 


National  Institutes  af  Health 
Division  af  Research  Grants 
Bediesda  14,  Maryland 

Tropical  RsMarch  Medical  Lab 
APO  851.  New  York.  New  York 


1 

1 


1 


2 

l 


FOREIGN  ADDRESSES 

Defan  m  Research  Member 
Canadian  Joint  Staff  (W) 

2001  Connecticut  Ave,  NW 
Washington  8,  D.  C. 

RCAMC  Liaison  Officer 
Surgeon  General's  Office 
Department  of  the  Army 
Room  2842 
Main  Navy  Building 
Washington  25,  D.  C 

THRU:  The  Foreign  Service  of  the 
United  States  af  America 
United  States  Army  Liaison  Office 
American  Consulate  General 
Singapore 

(tor  clearance  and  forwarding  to:) 
The  Deputy  Director  of  Army  Health 
Far  East  Land  Forces 
Sing^ore 


MEDICAL  LIBRARY 

H*d*fel  College  of  Alabama  Librar 
4%  Sou#,  »di  Street  • 

Birmingham  5,  Alabama 

Tale  Univ  Medical  Library 

333  Cedar  Street 

New  Haven  11,  Connecticut 


2 


2 


1 


1 


AIR  FORCE  Cagles 

Department  of  the  Air  Force  I 

Headquarters  USAF 

Director,  Research  A  Development  DCS/D 
Washington  2&  0.  C 
ATTN:  AFDRD-HF 

Arctic  Astomedicot  Laboratory  1 

APO  731,  s/e  Postmaster 
Seattle,  Washington 
ATTN:  Librarian,  AAL 

Commander  1 

Air  Research  A  Development  Command 
ATTN:  RDTRH 
PO  1395 

Baltimore  3,  Maryland 


OTHER  AGENCIES 


Armed  Services  Technical  Information 
Agency 

Document  Service  Center 
Knott  Building 
Dayton  3.  Ohio 
ATTN:  DSC-SD32 


National  Science  Foundation 
1520  H  Street  NW 
Wadtlngton,  D.  C. 

Department  of  Physiology 
University  of  Rochester 
School  of  Medicine  A  Dentistry 
260  Crittenden  Blvd 
Rochester,  New  York 

National  Research  Council 
Division  of  Medical  Science 
2101  Constitution  Ave 
Washington,  D.  C 


National  institutes  of  Health 
Library,  ATTN:  Acquisitions 
Belhosdo  14,  Maryland 


Section 


FOREIGN  ADDRESSES 

British  Naval  A  Army  Medical  Liaison 
Officer 

Bureau  of  Medicine  A  Surgery 
Building  4,  Room  60A 
23rd  and  E  Streets 
Washington,  D.  C 


Dr.  0.  G.  Edholm 

Head,  Division  of  Human  Physiology 
Medical  Re  search  Council  Laboratory 
Holly  Hill,  Hampstead 
London,  NW  3 
England 


1 

1 


1 


1 


2 


I 


MEDICAL  LIBRARY 

Medical  Cantor  Library  1 

Jersey  City  41  New  Jersey 

Untv  of  California  Medical  Canter  Library  1 

Parnassus  and  3rd  Avenues 
San  Frond  see  22,  California 


Category  (A)  -  All  Rgports  ~  Continued 


MEDICAL  LIBRARY  Capias 

Howard  Univ  Col  I  ago  of  Modi  cl  no  Library  I 
530  W  Street,  MW 
Washington  !,  D.  C 

fhiah  Modlcoi  Co  1 1  ago  Library  1 

ffB  Waat  Harrisenstraet 
Chicago  12.  Illinois 

Indiana  Univ  Medical  Cantor  Library  l 

1K>0  Waat  Michigan  Street 
Indianapolis  7,  Indiana 

Harvard  Univ  Medical  Library  1 

25  Sh  attack  Street 
Beaten  15,  Maeaachusatta 

Univ  of  Buffalo  Medical  School  Library  1 

24  High  Street 
Buffalo  3,  Now  York 

Univ  of  Texas  School  of  Medicine  Library  1 

Strand  between  9th  and  10th  Street* 

Galveston,  Toxaa 

Univ  of  Virginia  1 

Alderman  Library  Exchange  Dfvi  *ion 
Charlottesville,  Virginia 

Columbia  Univ  Medical  Library  1 

630  West  168th  Street 
Now  York  32,  New  York 

Jeffereon  Medical  Collage  1 

Samuel  Par  eons  Scott  Memorial  Library 
1025  Walnut  Street 
Philadelphia  7,  Pennsylvania 

Meharry  Medical  Collage  Library 
Nashville  8,  Tennessee 

Vanderbilt  Univ  School  of  Medicina  Library  1 
21st  Ave,  South  and  Edgahill 
Nashville  4,  Tonnes*** 


MEDICAL  LIBRARY 


Georgetown  Univ  Medical  &  Dental 
schools  Library 
3900  Reservoir  Road,  NW 
Washington  7,  D.  C 

School 


Univ  of  Lousivlllo  School  of  Medicine 
Library 

101  Wa*t  Chestnut  Street 
Louisville  2,  Kentucky 

University  of  Taxes 
Southwestern  Medical  School  Library 
5323  Harry  Hives  Blvd 
Dallas  19,  Texas 

Taxes  Medical  Center  Library 
Houston  25,  Texas 

Univ  of  Utdi  Medical  Library 
Salt  Lake  City  1,  Utah 


Northwestern  Univ  Medical 
Archibald  Church  Library 
308  lesO'Chlcago  Avenue 
Chicago  11,  llttneis 


Marquette  Univ  School  of  Modicina 
A  Milwaukee  Academy  of  Medicine 
Library 

561  North  15th  Street 
Milwaukee  3,  Wisconsin 


Univ  of  Oklahoma  School  of 
Medicine  Library 
80 1  North  East  13th  Street 
Oklahoma  City  4y  Oklahoma 


univ  ot  Pittsburgh  School  of 
Modicina  A  Dentistry  Library 
3941  O'Hara  Street 


Pittsburgh  13,  Pennsylvania 


DISTRIBUTION  LIST  FOR  AMRL  REPORTS 
Category  (D) 


ARMY 

Commanding  General 

Aberdeen  Proving  Ground,  Maryland 

ATTN:  Human  Engineering  Laboratory 

Commanding  Officer 
Army  Field  Force*  Human  Roooarch 
Unit  Nr  1 

The  Armored  Cantor 
Fort  Knox,  Kentucky 

Quortarmactar  Board 
Fort  Loo,  Virginia 

President 

Board  Nr  2,  OCAFF 
Fort  Knox,  Kentucky 


Cog 


President 

Board  Nr  3,  OCAFF 
Fort  Banning,  Georgia 

Commanding  Officer 
Frankford  Arsenal 
Philadelphia  37,  Pennsylvania 
ATTN:  Human  Engineering  Mission  (LC) 

Ordnance  Corps 

Detroit  Arsenal 

Center  Line,  Michigan 

ATTN:  Mr.  J.  D.  Gallombardo  XRDMX-ECG 

Commandant,  Ad|utant  General's  School 
Office  of  the  School  Secretary 
Fort  Benjamin  Harrison 
Indianapolis  16,  Indiana 

Ad|utant  General's  Office 
Personnel  Research  Branch 
Department  of  the  Army 
Washington  25,  D.  C. 

President,  Army  Field  Forces 
Beard  Nr  1 

Fort  Bragg,  North  Caroline 


ARMY 


President,  Army  Field  Forces 

Beard  Nr  4 

Fort  Bliss,  Texas 


Chief,  Army  Field  Forces 
Human  Research  Unit  Nr  2 
P.0.  Bex  446 
Fort  Ord,  California 


Director 

Human  Resources  Research  Office 
P.0.  Bex  3596 
Washington  7,  D.  C. 

ATTN:  Library 

Human  Research  Unit  Nr  3 
Office,  Chief  of  Army  Field  Forces 
Fort  Banning,  Georgia 

Operations  Research  Office 
6410  Connecticut  Avenue 
Chevy  Chase,  Maryland 
ATTN:  The  Library 

Office,  Chief  of  Ordnance 
ATTN:  ORDTB-PS,  The  Pentagon 
Washington  25,  D.  C. 


Copies 

1 

1 


1 


1 

1 


1 


Operations  Personnel  Research  Div  1 

Office  of  Chief,  Research  A  Development 
Deputy  Chief  ef  Staffs  for  Plans  A  Research 
Room  2C  734,  The  Pentagon 
Washington  25,  D.  C. 


Office  of  Chief  Signal  Officer  1 

Room  2E  258,  The  Pentagon 
Washington  25,  D.  C 


Commending  Officer  1 

Transportation  Research  A 
Development  Station 
Fort  Eustis,  Virginia 


NAVY 


NAVY 


Director 

Naval  Research  Laboratory 
Washington  25,  D.  C. 

Commanding  Officer 
U.  S.  Naval  Medical  Rssearch  Unit  Nr  1 
Bldg  T-19,  Univarsity  of  California 
Berkeley  4,  California 

Officor-in-Chargo 

U.  S.  Naval  Personnel  Research  Field 
Activity 
Tempo  '+' 

14th  A  Constitution  Ava.,  NW 
Washington  25,  D.  C. 

Director,  Operations  Evaluation 
Group  fop- 374) 

Room  4D  541,  The  Pentagon 
Washington  25,  D.  C. 

Psychological  Research  A  Applications 
Department 

Special  Devices  Center 

Pert  Washington,  L.  I.,  New  York 


Director,  0.  S.  Naval  Air  Experimental 
Station 

ATTN:  Supt.,  Aero  Medical  Equipment 
Laboratory 

Philadelphia  12b  Pennsylvania 
Commander 

U.  S.  Naval  Air  Test  Center 
Patuxent  River,  Maryland 
ATTN:  Physiological  Test  Section  ef 
Service  Test 


U.  S.  Navy  Electronic*  Laboratory 
ATTN:  Hoad,  Human  Focters'  Division 
Sam  Diego  52,  California 

Office  of  Naval  Research 
P sychogh^Mohs^kel  Psychology 

Department  of  the  Navy 
Washington  25,  D.  C. 


1 


1 


2 

1 


Copies 

1 


Category  (D)  Continued 


|AJRJ*ORC'! 


Air  Faroe  Of  eratienal  Test  Cantor 
ATTN:  Technical  Reports  Branch 
Elgin  Air  Ferae  Base,  Florida 


Lackland  Air  Faroe  Base 
Ian  Antonia,  Texas 

Aaaiatont  for  Ground  Safety 
DCVPers,  Headquarters,  UIAF 
Washington  23,  0.  C 

AFFT  Research  Cantor 
Lioiaon  Officer 
Deputy  Chief  of  Staff 
Operation  a.  Hand  quarters 
Air  Training  Casus and 
Scott  Air  Farce  Base,  Illinois 

INDIVIDUALS 

Dr.  Frank  A.  Geldard 
Peabody  Hell 
University  ef  Virginia 
Charlettesvllls,  Virginia 

Dr.  William  E.  Kapeeuf,  Jr. 
Department  ef  Psychology 
University  ef  Illinois 
Urbane,  Illinois 


Dr.  Lerrin  A.  Riggs 
Department  ef  Psychology 
Brown  University 
Providence  12,  Rhode  Island 

Dr  Eliot  Stellar 
Johns  Hopkins  University 
Psychology  Department 
Baltimore  IS,  Maryland 

Dr.  Merle  Lawrence 
S.  S.  Kresge  Medical  Research  Bldg 
University  of  Michigan 
Ann  Arbor,  Michigan 


Capias 

1 


AIR  FORCE 


Armament  Systems  Fsrsennel  Research 


Lowry  Air  Fores  Base,  Colorado 

Director 
Basic  Pllet 

Good  follow  Air  Fares  Bose,  Texas 

Human  Foetors  Operetlens 

Research  Laboratory 

Air  Research  and  Development 


Bolling  Air  Force  Base 
Washington  23,  D.  C. 

The  Rond  Corporation 
1700  Main  Street 
Santa  Monica,  Californio 
ATTN:  Mr.  Victor  M.  Hunt 

INDIVIDUALS 

Or.  William  A.  Hunt 
Department  of  Psychology 
Northwestern  University 
Evanston,  Illinois 

Dr.  Anthony  Lonso 
Institute  or  Industrial  Medicine 
Now  York  University 
Bellevue  Medical  Cantor 
477  First  Avonue 
Now  York,  Now  York 

Or.  Herald  Schlosborg 
Psychology  Laboratory 
Brawn  University 
Providence  12.  Rhode  Island 

Dr.  Willard  Machle 
Boca  Rolen,  Florida 

Dr.  Norton  Nelson 
Instituto  ef  Industrial  Modicino 
New  York  University 
Bellevue  Medical  Cantor 
477  First  Avonue 
Now  York,  Now  York 


OTHER  AGENCIES 

Director,  Bibliographical  Services  Pro|ect  1 
Institute  for  Applied  Experimental  Psychology 
North  Hall,  Tufts  Callage 
Boston  14,  Massachusetts 


OTHER  AOENCIES 

Department  of  Psychology 
Univarsity  of  Reahestor 
Rochester  3,  Now  York 


1 

4 

1 

1 

1 

1 

1 

1 


